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( , )
$\prime \mathrm{r}\mathrm{a}\mathrm{l}\mathrm{a}\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{d}[6|, \mathrm{M}\mathrm{u}\mathrm{s}\mathrm{i}\mathrm{a}\mathrm{l}[5],$ $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{s}\mathrm{u}\mathrm{d}\mathrm{a}[2],$ $[3],$ $[4]$ –
Cascales-Rodriguez [1], Rodriguez[7]











(1) $($ strong $\mathrm{r}\mathrm{e}\mathrm{g}\mathrm{u}\mathrm{l}\mathrm{a}\mathrm{r}\mathrm{i}\mathrm{t}\mathrm{y})_{\text{ }}$
(sets of small oscillation) ([3] )






(b) $\neg \mathrm{c}\mathrm{o}(I\dot{\iota}^{r})$ strongly regular
(c) $(S, \Sigma, \mu)$ * $f$ : $Sarrow K$
$\{x\circ f : x\in B(X)\}$ $\mu$ a set of small oscillation
(d) $L$ , *
$f$ : $Larrow K$
(e) $(I\dot{\mathrm{t}}’, w^{*})arrow(I\mathrm{t}’, ||\cdot||)$
(f) $\neg \mathrm{c}\mathrm{o}(K)$ Birkhofl-RNP
( (1), (2) ) $(\mathrm{a})\Rightarrow(\mathrm{d})$
(c) (






$B(X)$ $(S, \Sigma, \mu)$
(I, $\Lambda,$ $\lambda$ ) $I=[0,1]$
$L$ $(L, \mathcal{B}(L)$ , $\nu)$ $L$
$B(L)$ $L$ )a-algebra ( ) ) $x*$
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* $K$ $(I\mathrm{t}^{\nearrow}, w")$ (resp. $(K,$ $||\cdot||)$ ) $I\iota^{\nearrow}$
*- (resp. )
$\text{ }g\in L_{\infty}(S, \Sigma, \mu)k\text{ }E\in\Sigma^{+}$ (: all sets in $\Sigma$ of positive $\mu$-measure)
, $\mathrm{e}\mathrm{s}\mathrm{s}- O(g|E)$ $g$ $E$
$h:Sarrow \mathrm{R}$ $S$ $F$ , $0(h|F)$ $h$
$F$ $f$ : $Sarrow X^{*}$ *
$x\in X$ $(x, f(s))(=(x\circ f)(s))$ $\mu-$
.
1 $K$ $x*$ * $I\acute{\mathrm{t}}$
$B(X)$ $\{x_{n}\}_{n\geq 1}$ $I\dot{\mathrm{t}}’$
$\{x_{n(k)}\}_{k\geq 1}$ .
K $\Leftrightarrow$ $i:(I\iota’, w^{*})arrow(K, ||\cdot||)$
$\Leftrightarrow i$
2(1) $f$ : $Sarrow x*$ $\mu$
(Birkhoff integrable)
$\epsilon$ $S$ $\{E_{1}, \cdots, E_{n}\}$
$x\in B(X)$
$\sum_{j=1}^{n}\mu(E_{j})O(x\circ f|E_{j})\leq\epsilon$
(2) $f\cdot$ : $arrow x*$ (universally
Birkhoff integrable) $f$ $\nu$
$f$ $\mu$
$\Leftrightarrow$ $\epsilon$ $S$ $\{E_{1}, \cdots, E_{n}\}$
$|| \sum_{j=1}^{n}\mu(E_{j})(f(t_{j})-f^{\backslash }(t_{j}’))||\leq\epsilon(\forall t_{;}.’ t_{j}’\in E_{j}, j=1, \cdots,n)$
$f$
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–$\cap\{\overline{\mathrm{c}\mathrm{o}}\{\sum_{j=1}^{n}\mu(A_{j})f(t_{j}) : t_{j}\in A_{J}’,\forall j\}$ :
$\{A_{1}, \cdots, A_{n}\}$ $S$ }.
3 $x*$ $H$ (strongly regular)
$H$ $D$ $\epsilon$




4 $\text{ _{}\infty}(S, \Sigma, \mu)$ $F$ $\mu$ a set of small oscil-




$f$ : $Sarrow K$ \infty (S, $\Sigma,$ $\mu$ )
$F=\{x$. $\circ f : x\in B(\sim X)\}$ 2, 4
$f$ $F$ $\mu$
a set of small oscillation *
$f$ : $Sarrow K$ $(*)$ $(**)$
$(*)f$ : $\Leftrightarrow\forall\epsilon>0$ ,
$\exists\{E_{1}, \cdots\rangle E_{n}\}$ : a measurable partition of $S\mathrm{s}$ . $\mathrm{t}$ .
$\sum_{j=1}^{n}\mu(E_{j})O(x\circ f|E_{j})\leq\epsilon(\forall x\in B(X))$
$(**)F=\{x\circ f : x\in B(X)\}$ : a set of small oscillation
$\Leftrightarrow\forall \mathrm{g}>0,$ $\exists\{E_{1}, \cdots)E_{\mathrm{n}}\}$ : a positive measurable partition
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of $S$ s.-t. $\sum_{j=1}^{\prime n}\mu(E_{j})\mathrm{e}\mathrm{s}\mathrm{s}-O(x\circ f|E_{j})\leq\epsilon(\forall x\in B(X))$
2
( [2], [3], [4] )
1 (Matsuda[2]) $K$ $x*$ *
(a) $K$
(b) –co $(K)$ strongly regular .
(c) *- $f$ ; $Sarrow K$ , $F=\{x\circ f : x\in B(X)\}$
a set of small oscillation with respect to $\mu$
1 (c) $(*),$ $(**)$
–
Is‘ gener-
alized Sierpinski function $I\backslash ’$
$\delta$ $B(X)$ $\{x_{n}\}_{n\geq 1}$ , $K$
* $\{V(n, i) : n=0,1,2, \ldots ; i=0, \ldots, 2^{n}-1\}$
(1), (2)
(1) $V(n+1,2i)\cup V(n+1,2i+1)\subset V(n, i)$
$(n, =0,1, \cdots, i=0, \cdots, 2^{n}-1)$
$(‘ 2)x^{*}\in V(n+1,2i),$ $y^{*}\in V(n, +1,2\prime i+1)$
$(x_{n+1}, x^{*}-y^{*})\geq\delta(n=0,1, \cdots, i=0, \cdots,‘ 2^{n}-1)$
$n=1,2,$ $\cdots$
$A_{n}=\cup\{V(n, 2i+1) : i=0, \ldots, 2^{n-1}-1\}$ ,






$\mathcal{P}(\mathrm{N})$ (: ) $\psi(x^{*})=\{j : x^{*}\in A_{j}\}(\in \mathcal{P}(\mathrm{N}))$
$\psi$ $\psi(\gamma)=\alpha$ (:





{ $v\circ\tau$ : $v\in$ 1 (I, $\Lambda,$ $\lambda)$ } $=$ 1 $(P(\mathrm{N}), \Sigma_{\alpha}, \alpha)$
$h:Iarrow\Gamma(\subset I\dot{\iota}’)$
( $\rho$ \infty (I, $\Lambda,$ $\lambda$ ) )
(3) $\rho(f\circ h)(t)=f(h(t))(\forall f\cdot\in C(\Gamma), t\in I)$
(4) $\int_{E}f.(h(t))d\lambda(t)=\int_{\psi((E))}-\iota-\mathcal{T}1f(x^{*})d\gamma(x^{*})(\forall E\in\Lambda, f\in C(\Gamma))$
2 (Matsuda[2]) $I\dot{\mathrm{t}}^{r}$
$\Lambda- \mathcal{B}(I\iota’, w^{*})$ $h:Iarrow K$
(1) $h(\lambda)(=\gamma)$ $(I\iota’, w^{*})$
(2) $\{I(n, i) : n=0,1,2, \ldots\cdot i|=0, \ldots 2^{n}-*1\}$ $I$ $2^{n}$
$x\in X$ , $n=$
$1,2,$
$\ldots,$ $i=0,$ $\ldots,$ $2^{n-1}-1$
$\int_{I(n,2i)}(x, h(t))d\lambda(t)=\int_{\psi(\tau^{-1}(I(n,2i)))}-\iota(x, x^{*})d\gamma(x^{*})=\int_{\Gamma\cap V(n,2i)}(X_{)}x^{*})d\gamma(x^{*})$
$\int_{I(n,2i+1)}(x, h(t))d\lambda(t)=\int_{\psi^{-1}(\tau^{-1}(I(n,2i+1)))}(x,x^{*})d\gamma(x^{*})$
$= \int_{\Gamma\cap V(n,2i+1)}(x, x^{*})d\gamma(x^{*})$
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35 $C$ $x*$ $*$ $C$
Birkhoff-RNP $(\text{ }\mathrm{R}\mathrm{N}\mathrm{P})$
$\alpha$ : $\Lambdaarrow x*$ $\alpha(E)\in\lambda(E)\cdot C(\forall E\in\Lambda)$
$f$ : $Iarrow C$
$\alpha(E)=B-\int_{E}f(s)d\lambda(s)(\forall E\in\Lambda)$





(b) $\overline{\mathrm{c}\mathrm{o}}(K)$ strongly regular
(c) * $f$ : $Sarrow K$ $F=\{x\circ f : x\in B(X)\}$
a set of small oscillation with respect to $\mu$
(d)
*
$f$ : $arrow K$









( , B( ), $\nu$ )
$g$ : $arrow x*$ *
\nu $\{\text{ _{}1}, \cdots , \text{ _{}n}\}$
$\epsilon$
$\{E_{1}, \cdots, E_{n}, E_{n+1}\}$
$\mathrm{e}\mathrm{s}\mathrm{s}-O(x\circ g|E_{j})=O(x\circ g|E_{j})$
$(j=1, \cdots, n, \forall x\in B(X)),$ $\nu(E_{n+1})<\frac{\epsilon}{M}$ .
$M= \sup${ $||g(u)||$ : $u\in$ } o
$(\mathrm{c})\Rightarrow(\mathrm{d})$
$(\mathrm{e})\Rightarrow(\mathrm{a})$ , (a) ( $K$
) 2 *








$(K, w^{*})$ $\{\text{ _{}1}, \cdots, \text{ _{}n}\}$
$\mathrm{N}^{+}=$
{ $j$ : \mbox{\boldmath $\gamma$}( j) $>0$ } $=\{1,2, \cdots, m\}$ o j $\in \mathrm{N}^{+}$ $E_{j}=$
$t\mathrm{z}^{-1}.(\text{ _{}j})$ $\lambda(E_{j})=\lambda$ ( $h^{-1}$ ( j))=h(\mbox{\boldmath $\lambda$})( j)=\mbox{\boldmath $\gamma$}( j) $>$
$0(j\in \mathrm{N}^{+})$ [2] 2 $P$
$\{q_{1}, \cdots, q_{m}\}$
(1) $0\leq 2q_{1},$ $\cdots,$ $2q_{m}<‘ 2^{\mathrm{p}}-1$
(2) $E_{j}\cap I(p, 2q_{j}),$ $E_{j}\cap I(p, ‘ 2q_{J}’+1)\in\Lambda^{+}(j=1, \cdots, m)$
$j$
$C_{j}=E_{j}\cap I(p, ‘ 2q_{J}’)$
$D_{j}=E_{j}\cap I(p, 2q_{J}’+1)$
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$\sup_{x\in A}\sum_{j=1}^{n}\gamma(\text{ _{}j})O(x\circ i|\text{ _{}j})$ $=$
$\sup_{x\in A}\sum_{j\in \mathrm{N}^{+}}\gamma(^{\text{ _{}J}\prime})O(x\circ i|\text{ _{}j})$
$\geq\sum_{j\in \mathrm{N}+}\gamma(\text{ _{}j})O(x_{p}\circ i|\text{ _{}j})$
$\sum_{j=1}^{m}\gamma(\text{ _{}j})O(x_{p}\circ h|E_{j})$
$\sum_{j=1}^{m}\gamma(L_{J}’)(\sup_{t\in E_{j}}(x_{p}\mathrm{o}h)(t)-\inf_{t\in E_{j}}(x_{p}\mathrm{o}h)(t)))$
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